Bilateral frontal cortical contusion in rats: behavioral and anatomic consequences.
The purpose of this study was to develop a bilateral model of frontal cortical contusion in the rat that would demonstrate reproducible deficits typically found after frontal lobe injury in humans. We used a pneumatically controlled cortical impactor to create bilateral contusions of the medial prefrontal cortex (PFC) in adult male Sprague-Dawley rats. Cognitive, neurologic, physiologic, and histopathologic measures were used to evaluate changes caused by the injury. The cognitive task employed the Morris water maze (MWM). Contused rats performed worse than sham-operated controls on measures of time taken to find a submerged platform, distance to the platform, and swim strategy. Neurologic measures revealed impairments of tongue mobility and transient deficits of forelimb placing. Body weights of the contused rats were chronically reduced with respect to controls, indicating that cortical contusion produces disruption in homeostasis. All rats given bilateral PFC contusions developed marked necrotic cavities at the site of impact. The borders surrounding the cavities were heavily lined with astrocytes and ameboid microglia. There was subcortical gliosis in the medial caudate that extended throughout the rostral-caudal length of the caudate-putamen and into the mediodorsal (MD) and ventrolateral (VL) nuclei of the thalamus. The thalamus was also the site of distal transneuronal degeneration. In both the MD and the VL, there was significant neuronal loss in the contused rats as compared with sham-operated controls. This method of bilateral cortical contusion demonstrates clear, reproducible results that would be required for the development of future pharmacologic therapies designed to promote functional recovery.